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FILLER TESTING 

NAS8-36298 

U.S. POLYMERIC O.E. 71108 

Filler Lot for NASA Lot# 4 

1. Carbon Content, X 
QAI-5560 

2. A s h  Content, X 
PTH-71B 

SAnPLE 
#4-1 t4-2 aza 
99.75 99.57 99.17 

NASA LOTI 4 AVERAGE 99.50 

005 0 000 0 010 
.821 .815 .885 

AVG. .013 . 008 0 008 
NASA LOT# 4 AVERAGE .010 

3. Atomic Abeorption, ppa 14-1  t4-2 #4-3 10t#4 
AVG. - - - CTX-53B 

(Valuee ere average of Ne 2.0 2.0 1.0 I. 7 
2 deterainationej 

3a. Xoieture Content, X 
CTX-53B 

3b. A e h  Content, X 
CTH-33B 

4. pH, Unit8 
ASTH D1512 

J. Particle Size, microns 
S. E. X. procedure 
(Average value8 are 
of 10 deterainatione) 

6a. TGA, .C rt 50% Lome 
CTX-51 

K 1.5 2.0 1.0 
Ca 1.5 0.5 1. 5 
Xg 1.0 1.0 0.0 
Li L a  

TOTAL 6.0 5.5  3.5 

0.018 0.005 0.01, 
0.030 0.015 0.015 

0.010 0.013 
NASA LOTI 4 AVERAGE 0.016 

AVG. 0.024 

0.00s 0.005 0.000 
9.000 gL00s 9.000 

AVG. 0.003 0.005 0.000 
NASA LOT# 4 AVERAGE 0.003 

40 70 4.80 4.80 - 4.8s 4.65 
AVG. 4.75 4.82 4.72 

NASA LOTI 4 AVERAGE 4.76 

AVG. 42 0 38 . 43 
Xaximum .S6  0 73 -70 
Xininurn -20 0 20 23 

Std. Dev .08 .05 0 08 
NASA LOT# 4 AVERAGE SIZE . 41  

701 608 697 
NASA LOT# 4 AVERAGE 695 

1.5 
1.2 
0.7 
aA 
5.0 

HITW MATERIALS DIVISION 

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 (714) 549-1101 TWX (910) 595-1130 FAX I(714) 549285852437 



I 
1 
I 
1 
1 

I 
I 
I 
I 
I 
I 
I 
I 

Page 2 of 2 

6b. TGA 
CTX-51 

Filler Lot for NASA I.ot# 4 

See Charter 6A-6C 

7. Particle S - r e  Dirtribution See Charts 7A-7C 
CTW-72 

7r. Particle Size, micron8 t4-1 t4-2 94-3 
CTW-72 . 94 0 79 . 98 

,82 .91 
AVO. 094 0 80 0 94 

NASA LOTI 4 AVERAGE -89 

U. S. Polymeric 

Haaid I¶. Qurairhi, Manegar 
Quality A6rurrnce Department 
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1. Resin Solide, X 
PTH-7C 

RESIN TESTING 

NAS8-36298 

U.S. Polymeric O.E. 71108 

91LD Resin Lot for NASA Lot# 4 

2. Specific Gravity @ 25.C 
PTH-29C 

3. Viscosity, Brookfield, cps. Q 22.8OC 
PTH-14C 

4. Gel Time, nin:sec 
PTM-47B 

5. Atomic Absorption, ppm 
CTM-53B 

6. Volatilee, Gae Chromatography 
CTH-55 

7. TGA, X Weight Loss at 500OC 
CTW-51 (AIR) 

8. DSC, temperature OC 
CTH-S0A 

9. HPLC 
CTH-49A 

10. GPC, Average molecular wt. 
CTH-49A 

11. pH, units 
CTH-1B 

#4-1 
70.6 
71.4 
70.8 

AVG. 70.9 

1.140 

095 

3:10 

Ne 13 
K 1  

Ce 2 
ne 8 
ti 2 

AVG. 24 

See Chart 6 A  

8.1 (U. S.P. 1 

See Chart 7 A  

186 

See Chert 8 A  

See Chart 9 A  

1964 

See Chart 10A 

8.2 

HITCO MATERIALS DIVISION 
700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 (714) 549-1101 TWX (910) 5951130 FAX # (714) 5492858-52407 



Pege 2 of 2 

91LD Resin Lot for NASA Lot# 4 

I 12. Phenol Content, X 14-1  

11.69 I AVG. 11.63 

CTH-55 Appendix 1 11.57 

13. Chang'e Index, ml. 
CTH-SB I 

24.5 

14. RDS, Minimum Viscosity, cps. Min. Visc. 
CTM-57A #4-1 323 

See Chert 1 4 A  

I 15. NMR 
Vendor procedure 

See Chart 1 5 A  

U. S. Polymeric 

'c 
105 

Hamid X. Oureishi, Weneger 
Ouelity Aesurance Department 
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TYPICAL GAS CHROMATOGRAPH SET-UP 

Rot rme tc  r 
I n t a t  prcs-ptil 
b t e  ,?.r, al/min 

SAMPLE 
Size  

vo I t rgc  
Sensi 1. 

HfdrOptilcn &Q Ai 1% 
Scrvengc 
Split 

fmpr rr3a @iirW 
Bet. 

Column i n i t i a l 6 0  

Flow Rates, i l h i n  

GAS CHROMATOGRAPHY STANDARD SOLVENT 

TEST METHOD CTM-55 

STANDARD SOLVENT/MONOMER RETENTION TIME (MINS, 1 

MEOH 
ETHANOL 
MECL2 
ACETONE 
I PA 
THF 
ACETON I TR I LE 
CRESOL 
MEK 
FURFURAL 
TOLUENE 
CHLOROBENZENE 
PHENOL 

,6 
1 J 8  
1a28 
1,45 
1’83 
3,08 
3,2 
4,03 
4,08 
15 a 03 
17 a 98 
19,6 
22,08 

NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES, 
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?ART NO. 990088 CtIART 8A 

1 
-+I-- _._ 1 -  IFLOW RATE 

400 - 150 -- 200 250 300 3 E  

'TEMPERATURE. OC CCHROZ 

-60 
- - - _ _ . _ .  _- -. - -0 

i - .- 



CHART 9A 

FILE AzPHEN033.HDR TAKEN 09-05-1986 14:53: 19 

******* l l W E C l l  PERCENT -€PORT *e****** 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ample Name: 91LD,4-1 ,C=7.02 Operator I n i t i a l s :  J G Z  * 
Y Date: 09-05-1986 14:53:19 Method:F"ENDLIC DATA FILE: A:PHEN033.PTS * 

t a r t i n g  Peal: Width: 10 Threshold: -01  * 
* In~.trument Type: BECt3IAN HPLC Column Type: MICROEONDAFAK C-18 * 

Solvent Descr ipt ion:  THFlWATER, 2: 1 BY WEIGHT * 
* Operating Conditions: R.T., FLOWRATE=l.5 ML/MIN * 

Detector 0: 220NM/.SAU Detector 1: * 
Mise. Information: LENGTH=25 * 

* 
*t 

*I 
'4 

nterface: 4 Cycle#: 33 Channel#: 0 Via l# :  N.A. 

* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :I 
* 
* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S t a r t i n g  Delay: 0.00 Ending Retent ion Time: 10. 00 

N :;:e 
Peak Area B Peak Normalized Area/ 
Area % L  Ht. % Height 

1.78 124818 73.2381 2 9258 100. 000 23. 7 It: 2.05 49610 26.7619 2 4375 36.541 10.4 

T a1 Area: 170428 Area Reject: 1000 One sample per 1.000 5ec. t 

I 

1 



Y 
I 



GPC CALIBRATION PLOT 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

*** Calibration Data *** 
Calibration Name: 
Misc Information: 

. .  F i t  Type: 3 - -  
Coaf  f i c i e n t  o f  Det.erminati on: 

Log Mol W t .  = A + Bx + Cx"2 + Dx*3 
A =  2.933977 B= 2.115815 C= -.St346824 D= 3.606432E-02 

R e t  Time Mal ecul ar Wei ght Log Mu1 W t  
0.9902 

3.50 
4.33 
4.83 
5 .09  
6 . 0 0  
7.17 
7.50 

3 5 0 0 0  
15000 

3 6 0 0  
2350 

5 7 0  
92 
72 

4. 544 
4.176 
3.556 
3.371 
2.756 
1 964 
1.857 

tl0 

t 

5 
18 

4 
18 

3 
18 

2 
18 

1 
18 

I I I I I I I 
2.8 3.8 4.8 5, e 6.8 7.8 8.8 

Retention Tire or Volume 



+€-****+*+E GpC F;i'EFOJ%T ***-X--Wk-H-** 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * Sample Name: 9 / L D  5A Operator Irri ti a1 s: FCE * 
ate: 10-03-1986 09:47:41 Method: DATU FILE: A: GPC20. PTS * 

* 
* 

Interface: 2 Cycle#: 20 Channel#: 0 Vial#: N.A. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Instrument Type: HPLC BECKMAN 334 Column Type: ULTRASTYRfiGEL 5OOA * 

Solvent Description: THF * 
Operating Conditions: R . T . ,  FLOW RATE=2.0 ML/MIN * 

Detector 0: 254NM/. l A U  Detector 1: * 
Mi sc . I nf. ormat i on : CALI BRAT I ON/GPC * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

r * Starting Peak Width: 60 Threshold: 0 

L 
i 
iT 
3 

artirig Delay: 0.00 Ending Retention Time: 10. at:) 
libration file: GPCMIX 

seline TIMES: 0.05 to 10.00 MW: %56!X81040000 to 353268 
ocess TIMES: 0.05 to 10.00 MW: %565382040000 to 353268 
tal Area: 186951 

128 
/ril3= 1.8398 

Mz 5' = 408 

olecular Weight Distribution Averages 

- -  235 

I 
x Area 
18. 

Log no1 Ut  us. Area*tClurx clur 2 
108 

15 

25 

8 
no1 ut 4 3 2 1 0 

16 18 18 10 18 

ORIGINAL PAGE IS 
6% BOOR QUALITY 
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FABRIC TESTING 

NAS8-36298 

U.S. POLYHERIC O.E. 71108 

CCA-3 Fabric for NASA Lot# 4 

la. Breaking Strength, lbe/in, WARP #4-1 
ASTH D1682 PICK 30 

CENTER 33 
PLAIN 4 8  
AVG. 34.3 

lb. Breaking Strength, lbe/in, FILL 
ASTH D1682 PICK 23 

CENTER 21 
PLAIN 26 
AVG. 23.3 

2a. Carbon Assay, X 
WDOAI 5560 

2b. Hydrogen Aeeay, X 
WDOAI 5560 

2c. Nitrogen Assay, X 
WDOAI 5560 

3. Visual Inspection 
QCi-102 

PICK 95.9 
CENTER 96.4 
PLAIN 96.3 
AVG. 96.20 

PICK .16 
CENTER . 14 
PLAIN 
AVG. . 147 
PICK .6 

CENTER .6 
PLAIN - .6 
AVG. .60 

See Charts 3 A  

4. Specific Gravity, Unite 
PTW-84 2.9670 

2.8614 
(NOTE2 Rearulte are not reliable due 3.0037 

to surface activity) AVG. 2.944 

S. pH, Units 
CTW-24B 7.7 

7.7 
AVG. 7.70 

6. TGA, .C at 50% Weight L o s e  SET UP #2 
CTH-51 (AIR) #4-1 586 

See Chart 6 A  

’ HITCO MATERIALS DIVISION 

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 (714) 549-1101 TWX (910) 5951130 FAX t (714) 549-2858-5-2437 
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CCA-3 Fabric for NASA Lot# 4 

J 

78. Atomic Abeorption, ppm 
CTH-53B 

7b. Hoisture Content, X 
CTH-53B 

7c. Aeh Content, X 
CTH-53B 

8a. Filerent diemeter, microns, WARP 
S. E. H. procedure 
(diameters are an average 
10 measurements) 

8b. Filament diameter, microne, FILL 
S. E. H. procedure 
(diameters are en average 
of 10 measurements) 

t4-1 
Ha 820 
K 50 

CR 6 

0 ti 
AVG. 928 

Hs 52 
- 

98. Thread Count, per inch, WARP 
PTH-SA 

AVG. 

6.298 

.312 

t4-1 
AVERAGE 10.29 
Minimum 9.05 
Maximum 14.70 
Std. Dev 1.65 

t4-1 
AVERAGE 12.35 
Minimum 11.25 
Haximum 13.10 
Std. Dev 0.60 

t4-1 
52 
54 
54 
53 
53 
53.2 

9b. Thread Count, per inch, FILL. 
PTH-SA 48 

49 
49 
49 
49 

AVG. 48.8 

108. Areal weight ae received, gm/4x4 
PTH-3A LEFT 3.084 

CENTER 3.034 
RIGHT 3.092 
AVG. 3.070 

10b. Volatiles as received, X 
PTH-3A LEFT 6.91 

CENTER 6.62 
RIGHT 6.76 
AVG. 6.76 
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CCA-3 Fabric for N A S A  Lot# 4 

10c. Weight Chenge on Acetone Waeh, X +4-1 
PTH-3A LEFT -. 17 

CENTER 0 74 -. 59 RIGHT - 
AVG. - 0  01 

U. S. Polymeric 

H a m i d  H. Quraiehi, Henager 
Quality Aeeurance Depertnent 
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u s m r i c  - 
NAS8-36298 

U. S. POLYHERIC 0. E. 71108 

FH 50SSB N A S A  LOTI 4 U.S.P. LOT# D09313 

la. Reein Content, Soxhlct, X 
CTH-6D 

lb. Filler Content, Soxhlct, X 
CTH-6D 

lc. Cloth Content, Soxhlet, X 
CTH-6D 

2. Volatile Content, X 
PTH-17B 

3. Flow, X 
PTH-19G 

4. Reein Content, Dry baeie, X 
PTH-l6F, Type I1 

5. Tack, lbe 
PTH-80 

6. Gel Time, seconds 
PTH-20E 

Page 1 of 4 

PREPREG TESTING 

POLLI1-S ROLLlr2-S 
32.2 34.7 
33.4 33.2 
33.3 - 35.8 

AVG. 33.3 34.6 
NASA LOTI 4 AVERAGE 33.9 

14.2 15.3 
14.7 14.6 

AVG. 14.7 15.2 
NASA LOT# 4 AVERAGE 15.0 

- 15.1 - 15.0 

53.6 50.0 
51.9 52.2 
30.6 40.4 

AVG. 52.0 50.2 
NASA LOTI 4 AVERAGE 51.1 

4.1 4.1 
4.1 4.4 

AVG. 4.3 4.5 
NASA LOT# 4 AVERAGE 4.4 

4.7 - 4.9 

13.5 1s. 0 
13.1 22.4 
$3.7 

AVG. 13.4 
21.7 
21.0 

N A S A  LOTI 4 AVERAGE 17.2 

35.2 33.7 
34.7 33.9 
36.5 36.4 

AVG. 35.5 34.7 
NASA LOTI 4 AVERAGE 35.1 

25 32 
NASA LOTI 4 AVERAGE 29 

64 63 
NASA LOT# 4 AVERAGE 64 

HlTCO MATERIALS DIVISION 

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 (714) 5491101 TWX (910) 5951130 FAX # (714) 549-2856-52437 
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FH 5055B NASA LOTI 4 U.S.P. LOTI D09313 

78. Atomic Absorption, pprn ROLL#l-S ROLLI2-S LOT#4 AVG. 
CTH-53B Na 353 334 344 

ns 4 5 5 
Li - 

K 18 13 16 
Ca 7 9 8 

0 
TOTAL 382 361 372 

- 0 - 0 

7b. Hoieture Content, X 
CTH-53B 

7c. Ash Content, X 
CTH-53B 

8. TGA, X Weight Loss et 500'C 
CTH-51 (Nitrogen) 

9. DSC, .C 
CTH-50A 

ROLLI1-S ROLLI2-S 
5.17 5.20 

NASA LOTI 4 AVERAGE 5.23 

. 15 . le 
NASA LOTI 4 AVERAGE -17 

9.7 10.3 
NASA LOT# 4 AVERAGE 10.0 

See chart 8A-8B 

pOLL#1-S ROLLI2-S LOTW4 AVO. 
Firet Temp 179 179 179 

Second Temp 237 237 237 

See Chart 9A-98 

10. Infrared (IRZB) Baeeline 1.12 1.11 1.12 
CTH-22C 

See Chart 10A-10B 

11. Environmental Hietory Dete ranufacturcdt 30 June 1986 
Packaged In: Polyethylene bag 
D e t e  ehipped: T e s t  l o t  n o t  

rhipped 

12. Specif ic Grevity, Cured, Unite ROLLIl-S ROLL#2-S 
ASTH D792 1.482 1.475 

1.461 1.411 
1.485 1.474 

AVG. 1.476 1.453 
N A S A  LOTI 4 AVERAGE 1.464 

138. Teneile Strength, kei, WARP 
FTHS 406-1011 

19.18 10.46 
16.05 19.00 
18.00 20.00 
17.94 17.10 
10.01 19.14 

AVG. 18.00 18.74 
NASA LOTI 4 AVERAGE 18.37 



I 
1 
I 
I 
I 
D 
I 
i 
I 
I 
I 
8 
I 
1 
I 
I 
I 
I 
1 

.' . 
I 

FH 50558 J A S A  LOTI 4 

13b. Tensile Hodulue, nsl, WARP 
FTHS 406-1011 

13c. Tenelle Elongation, %, WARP 
FTHS 406-1011 

14a. Flexural Strength, k e l ,  WARP 
FTHS 406-1031 

14b. Flexural Hodulue, nel, WARP 
FTHS 406-1031 

15a. Compressive Strength, kei, WARP 
FTHS 406-1021 

15b. Compreeslve Hodulue, m a l ,  WARP 
FTHS 406-1021 

Page 3 of 4 

J.S.P. LOT# D09313 

ROLLIl-S ROLLt2-S 
2.83 2.95 
2.70 2.82 
2.78 3.10 
2.09 2.76 
2.86 2.88 

AVG. 2.81 2.90 
NASA LOT# 4 AVERAGE 2.86 

.98 .90 

.92 99 

.93 I. 00 

.91 .88 

.92 - .91 
AVG. .93 .94 

NASA LOT# 4 AVERAGE -93 

30.91 28.37 
29.85 30.37 
27.95 29.32 
29.30 30.52 
37.66 29.07 

AVG. 31.13 29.69 
NASA LOT# 4 AVERAGE 30.41 

2.85 2.76 
2.77 2.89 
2.86 2.99 
2.73 2.93 
2.77 2.70 

AVG. 2.80 2.85 
NASA LOT# 4 AVERAGE 2.83 

52.73 55.77 
53.10 53.90 
52.91 36.58 
58.21 55.93 
57.99 57.91 

AVG. 54.99 52.00 
NASA LOT# 4 AVERAGE 53.49 

3.37 2.64 
2.68 2.83 

2.88 2.90 
2.83 2.78 
2.05 2.70 

AVG. 2.95 2.74 
NASA LOT# 4 AVERAGE 2.85 
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FH 5055B N A S A  LOT# 4 U.S.P. LOT# D09313 

16. Double Shear Strength, kei 
FTMS 406-1041A 

17. Barcol Hardness, Unite 
ASTM D-2583 
(Average of 10 determinations) 

18. Residual Volatilee, X 
PTH-98 

19. Reein Content, Pyrolyeie, X 
CTM-14B 

20. Acetone Extraction, X 
CTM-18A 

21a. CTE, in/in *F with PLY 
PTH-61B 

21b. CTE, ln/in *F Croee PLY 
PTM-61B 

ROLL#l-S ROLLIZ-S 
4.58 4.42 
4.74 4.11 
4.48 4.57 
4.65 3.84 
4.86 3.92 

AVG. 4.66 4.17 
N A S A  LOT# 4 AVERAGE 4.42 

72.5 71.3 
NASA LOT# 4 AVERAGE 71.9 

1.32 1.58 
1.33 1.54 - 1.34 - 1.57 

AVG. 1.33 1.56 
NASA LOTI! 4 AVERAGE 1.45 

33.86 35.63 
34.00 35.22 
33.96 35.06 

AVG. 33.94 35.30 
N A S A  LOT# 4 AVERAGE 34.62 

.65 -60 
0 47 1.41 - .57 

AVG. 0 57 
- 1.75 
1.25 

NASA LOTI 4 AVERAGE .91 

3.86 3.62 
3.98 4.61 

AVG. 3.92 4.12 
NASA LOTI! 4 AVERAGE 4.02 

5.47 0.17 
6.67 9.68 

6.93 
N A S A  LOT# 4 AVERAGE 6.50 

AVG. 6.07 

See Chart 21A-21B 

U. S. Polymeric 

Hamid M. Ouraiehi, tfanager 
Quality Aesurance Department 



I 
CHART 8A 



CHART 8B 

ORIGINAL ?AGE IS 
gQ J3lOR.QUALlTY: 



B 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
B 
I 
I 
I 
I 

- 
.. . 

c .. . .. 

VAL p 
3R Qr 



i 
i 



1 
i 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

. 

I 0 Z 

6 
9 

8 
00 

8 
0 
c 

0 
E 
c 

0 
0 
P 
c 

0 
0 
0 
c 

0 
0 
QD 
c 

0 
0 
0 
(Y 



CHART 1 I 
1 
II 

I 
1 
I 
I 
I 
1 

‘ 9  
c 

0 
c 

h 

z 
f” 
d 
W > .- 

d 0 Z 

s 
3 H P 

m 

0 
9 

0 
8 

0 
0 
0 
c 

8 
(Y 
c 

0 
0 
9 
c 

0 
0 
9 
c 

a 
OD 
c 

0 
0 

8 

.OB 

3 3  



1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

I 
? 
9 

. .  

. t  
c -. 

1 I I I 1 1 . I I\\ I I I I 
- 5  I I ' I  ' I  I 1' I 1 1 I n  I I 1 

I I I I I I I I I I I I I 

1 I . I '  1 I 
I I I I I 

I 1 I I I ' I  I I I I 

I I I I I I 

I I I I 



, 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

0 z 

7-- 
2 

OE FO(>R QUALITY 



7- " 

i 
? 

t 

W I  

. 

3 3 



I 

1 
I 

O R I G ~ ~ ~ A L  PAGE IS 
OF POOR Q U U m  A 



B1 

- ORIGINAL PAGE IS 
*> O i  F O R  QUALITY 

t 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

f 

i 

i 
i 
i 
! 

t 

I 

, 



I 
I 
u 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. 

.. 
r 

I 

, 



i 

4 

i 

t 
f 
L 

r i 

1 

Chart 2lB4 



I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TEST 

1. 

2. 
3. 

30. 
3b. 

4. 

5. 

6a . 
6b. 

7. 
70 

TABLE OF CONTENTS 

FILLER TESTING 

NAS8-36298 

U . S .  P o l y m e r i c  O.E. 71108 

F i l l e r  L o t  for NASA L o t #  5 

PAGE 

C a r b o n  C o n t e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

Ash C o n t e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

A t o m i c  A b s o r p t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

Moisture C o n t e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

Ash C o n t e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

pH................................................ 1 

P a r t i c l e  Size, S. E. M .  procedure. . . . . . . . . . . . . . . . . . . 1 
TGA, . C  a t  50% L o E E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

T G A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

Par t i c l e  Size D i r t r i b u t i o n . . . . . . . . . . . . . . . . . . . . . . . .  2 

P a r t i c l e  Size, H o r i b a . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

CHARTS 



I 
1 
I 
I 
I 
1 
I 
I 
I 
I 
I 
E 
I 
I 
I 
I 
1 
I 

Page 1 of 2 

FILLER TESTING 

NAS8-36298 

U.S. POLYHERIC O.E. 71108 

Filler Lot for NA SA I.Ot# S 

1. Carbon Content, X 
Q A I - 5 5 6 0  

2. Aeh Content, X 
PTH-719 

3. Atomic Absorption, ppm 
CTH-539 
(Values are average of 
2 determinatione) 

3a. Moisture Content, X 
CTH-53B 

3b. Aeh Content, X 
CTH-S3B 

4. pH, Unite 
ASTH Dl512 

5. Particle Size, microns 
S. E. M. procedure 
(Average values are 

FAMPLE 
# S A - 1  #SA-2 #SA-3 
99.27 99.36 99.28 

NASA LOTI 5 AVERAGE 99.30 

0.005 0.000 0.011 
9.000 9.005 9.020 

AVG. 0.000 0.008 0.012 
NASA LOT# 5 AVERAGE 0.007 

# S A - 1  #SA-2 #SA-3 LOT15 - - - AVG. 
Ne 18.5 18.0 19.0 18. S 

K 2.0 2.0 2.5 2.2  
Ca 2.0 2.0 2.0 2.0 
Hg 0.0  0 .0  0 .0  0 .0  
ti 0 .0  - 0.0  SA 

TOTAL 22.5 22.0 23.5 22.7 

. 010 . 000 . 000 
9 000 .888 . 000 

.821 

NASA LOTI 9 AVERAGE -005 
AVG. 0016 . 000 

0.000 0.010 0.025 
@a015 9.01s 9.010 

AVG. 0.008 0.013 0.018 
NASA LOTI 5 AVERAGE 0.013 

s. 25 
3.50 z&a 

AVO. 5.32 5.52 5.58 
NASA LOT# S AVERAGE 5.47 

AVG. -50 . 45 50 
Maximum .99 . 79 . 88 
Minimum -16 . 20 . 20 

of 20 deterninatione) Std. Dev -27 . 15 19 
N A S A  LOT# 5 AVERAGE SIZE - 4 8  

6a. TGA, .C at 50X Lore 
CTH-51 

037 870 880 
NASA LOT# 5 AVERAGE 862 

HITCO MATERIALS DIVISION 

too E. DYER ROAD. SANTA ANA, CALIFORNIA 92707 (714) wsiioi TWX (910) ~ 1 1 3 0  0 FAX a (714) w ~ s a ~ 2 ~ 7  
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6b. TGA 
CTM-51 

Pege 2 of 2 

Filler Lot f o r  N ASA f.ot# S 

See Chart8 6A-6C 

7. Pertlcle Size Dl8trlbutlon See Chart6 7A-7C 
CTM-72 

7.. Particle Size, micron6 #SA- i  9SA-X #SA-3 
.90 -90 l. 08 

98 
AVG. .95 .89 1.03 

NASA LOTI 5 AVERAGE .96 

CTX-72 
3.00 .88 A 

U. S. Polymeric 

Hmlsld I¶. Qurmlrrhl, Xanager 
Ouelity A~murance Department 
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Page 1 of 2 ' 

RESIN TESTING 

NAS8-36298 

U.S. Polymeric O . E .  71108 

9 e  

(Note eample 5 A  was used for production. Sample 5-1 
was teeted, but not ueed for production). 

I. Resin Solide, X 
PTH-7C 

2. Specific Gravity @ 25.C 
PTH-29C 

3. Viscosity, Brookfield, cps. @ 22.8.C 
PTM-14C 

4. Gel Time, min:eec 
PTM-47B 

5. Atomic Absorption, ppm 
CTH-53B 
(Valves are averages of 
two determinetione) 

6. Volatiles, Gas Chromatography 
CTH-55 

7. TGA, X Weight Lose rt 500-C 
CTH-51 (AIR) 

8. DSC, temperature 'C 
CTM-50A 

9. HPLC 
CTH-49A 

10. GPC, Averrge moleculrr ut. 
CTM-49A 

11. pH, units 
CTH-18 

t5-A 
70.7 
70.6 
70.7 

AVG. 70.7 

1.138 

1500 

3:06 

Ne 3.S 
K O.S 

Ca 2.5 
Mg 0.0 
Li 8.8 

TOTAL 6.5 

t5-1 
72.0 
71.6 
71.6 
71.7 

I. 139 

1500 

3:50 

4 
0 
0 
10 
0 
14 
- 

See Charts 6A-68 

0.4 

See Chert 78 

171.5 188 

See Chart 8A-8B 

See Chart 9A-9B 

-- 

2351 1902 

See Chert 10A-10B 

8.3 8.3 

I @ HITCO MATERIALS DIVISION 
700 E. DYER ROAD. SANTA ANA, CALIFORNIA 92707 (714) 549-1101 TWX (910) 595-1130 FAX # (714) 549-2858-5-2407 



91LD Reeln L o t  for NASA L o t #  5 

I 
~I I S - A  I S - 1  I 12. Phenol Content, X 

CTH-55 Appendix 1 11.94 11.03 
11.86 

AVG. 11.84 11.84 

13. Chang’e Index, ml. I CTH-SB 

Page 2 of 2 

24.8 24. a 

14. RDS, Minimum Viscosity, cps. Min. Viec. - .C 
CTM-57A I S - A  43 102 

05-1 60 109 

15. NHR 

I Vendor procedure 

See Chart6 14A-14B 

See Chart6 15A-lSB 

U. S. Polymeric 

I 

Hamid M. Qureiehi, Meneger 
Ouelity Assurance Department 
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ORIGINAL PAICE TS 
OF POOP. QUALITY 

TYPICAL GAS CHROMATOGRAPH SET-UP 

Operator,- 
Co I urnn 

Dia. 
Vo I tage 
S e m i  1.  

Flow Rates, n l h i n  
Hydrogen ba. Ai rw 
Scavenge 
Spl i t  

GAS CHROMATOGRAPHY STANDARD SOLVENT 

TEST METHOD CTM-55 

STANDARD SOLVENT/MONOMER RETENTION TIME ( M I N S , )  

MEOH 
ETHANOL 
MECL2 
ACETONE 
I PA 
THF 
ACETON 1 TR I LE 
CRESOL 
MEK 
FURFURAL 
TOLUENE 
CHLOROBENZENE 
PHENOL 

,6 
1,18 
1.28 
1,45 
L 8 3  
3,08 
3.2 
4,03 
4.08 

15.03 
17 , 98 
19,6 
22 08 

NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES, 



1 

I !  I I ; i  
I 

c .  

L L  

Ct INAL ' F U L L  SCALE M':' .  =1886 .  QQ 

I =  4 3 1  

1 
2 
4 

. 4 4 G  

. a 4 8  

.615  

. e 9 1  
1 4 9  

TOTFIL AREA- 4388726 
THEESHOLD= 1 
M I N  F'K. WlDTh= 15 
AREH REJECT= 18G89 



c i  11 \ - -  
I 

( 3  
4 
c 

7 
i 

8 

2 
3 
b 

. 

TOTAL fiREA= 3546812 
THREStIOLU= 1 
M I I J .  PI< . W I D T H =  15 
YREA R E J E C T =  18880 
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?ART NO. V90088 CHART 8B 

DTA-DSC 

SCALE. oc/in.- 

- - -Cmcel/secl /in- 
WEIGHT, rng 5% 
REFERENCE 

i f  1 1 1 1 1 1 1 1 1 1 1  1 1 1 1 I I I I I I  1 1 1 1  I I I I I  I 8 1  1 1 1  I 1  1 I !  

I I J I I I I I I I I  I I I  1 1  I I I ~ I I I I I I I  I ~ I I I I I I I I ! !  
---r-- -,-r-,-1-7-7 1- I I r l ! l l l l  I I  I 1 1  I I  I ! i I I I I I I I I  I I I I I 1 I I I I  4 1  I I ~ ~ I I ~ I I I I I I I T I I I I I I I I I  1 1 1 1 1 1 1 1 1 1 1  I l l  I I  I I I I ~ I I I I  ! 1 1 l 1 1 1 1 l I I /  

1 ! 1 1 ' 1 ! ! ! ! 1 1 ! ! ! 1 1 ! ! 1 ! ! ! ! ! ! ' ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! . ! ! ! ! ! !  ! ! l t ! ! ! ! ! ! ! ! '  

- -100 150 -200 250 300 3! 

TEMPERATURE, O C LCHRO 
-. - -  

50 



CHART 9A 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 
1 mple Name: 91LD,5A1C=7. 13 Operator I n i t i a l s :  J G Z  
c Date: 09-05-1986 14:03:53 Method:PHENOLIC DATCI FILES 44rPHEN031.FTS * 

ter face:  4 Cycle#: 31 Channel#: 0 Via l# :  N.A. * * 
a r t i n g  Peak Width: 10 Threshold: -01 

nstrument Type: BECKMAN HF'LC Column Type: MICHOEONDAPAK C-1B 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 
U 
* 
* 
* 

Solvent Descr ipt ion:  THF/WATER, 2:l  BY WEIGHT 
Operating Conditions: R.T., FLOWRATE=1.5 ML/MIN 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Detector 0: 220NM/ .5AU Detector 1: 

Mise. Information: LENGTH=25 

S ta r t i ng  Delay: (5.00 Ending Retent ion Time: 10.00 

PI: I Ret Peak Area B Peak Normalized Area/ 
No. Time Area % L  Ht. % Height ................................................................ 3 1.76 66122 36.4482 2 5215 100.000 12.7 

1.78 65456 36.0814 2 5416 98.993 12.1 
49835 27.4704 2 4528 75.368 11.0 

181413 Area Reject: 1000 One sample per 1.000 sec. 

ORIGINAL PAGE IS 
OB N O R  QUALITY 
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WRT 9B 

D A FILE A:PHENO52. HDH TAKEN 09-05-1966 14: 25: 51 P 
*k 
*Perface: tarting Peak Width: 10 Threshold: -01 * 

=I 
:I, 
Starting Delay: 0.00 

P 1 Ret 
No. Time 

9 :::; 46477 27.4294 2 4293 37.797 10.8 

****.+e*** AREe PERCENT REPORT *+e****** 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
u ample Name: 91LD,5-1 ,C=6.64 Operator Initials: JGZ * 
* Date: 09-05-1966 14:25:51 Hethod:PHENOLIC DATA FILE: 4%: PHEN032. PTS * 

Cycle#: 32 Channel#: 0 Vial#: N.A. * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Instrument Type: EECEMAN HPLC Column Type: HICROBONDAPAK C-18 * 
Solvent Description: THF/WATEH, 2:l BY WEIGHT * 

* Operating Conditions: R.T., FLOWRATE=1.5 ML/MIN * 
* Detector 0: 220NM/. 5 A U  Detector 1: 

Mi sc. Inf ormati on: LENGTH=25 * 
* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Ending Retention Time: 10. 00 

Peak Area b Peak Normalized Area/ 
Area % L  Ht. x Height 

-----~r------------------------------------------------------ 

122964 72.5706 2 5196 100.000 23.7 

I t a 1  Area: 169441 Area Reject: 1000 One sample per 1.000 sec. 
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GPC CALIBRATION PLOT 

*** Calibration Data *** 
Calibration Name: 
Mise Information: 

. .  F i t  Type: 3 
Log Mol W t  = A + Bx + Cx*2 + Dx*3 A- 2.538977 B= 2.115815 Cs -.5646824 D= 3. COC432E-02 

Coefficient o f  Det.ermination: 0.9302 R e t  T ime Mol ecul er Wei ght Log  M o l  W t  

3.50 
4.33 
4.83 

6 . 0 0  
7.17 
7-30 

5.  0 9  

35000 
15000 
3600 
2350 
570 

92 
72 

4.544 
4.176 
3.554 
3.371 
2.756 
I .  964 
1.857 

Log no1 Ut 6PC CALIBRCITIOW PLOT 
5 

18 

I 
18 

3 
18 

2 
18 

1 
18 

I- I 
k- I 

2.8 3.8 4.8 5.8 6.8 7.8 8.8 

Retention Tire or Volume 



, I  

18.9526'iir I I i I I I 1 1 1  i 1 I I I"" I I I - 
- 

- - 
- 
- - 
L 

- - - 
- 

i l l 1  i I I I I l l 1  I I I I I 

j k * j c - ~ j ~ * - x - *  GpC F;i'EF-OFF:T -w-**~c--w-+€-*+I+ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * S a m p l e  N a m e :  9 / L D  .5A O p e r a t o r  I r r i  t i  a1 5: FEE * 
ate: 10-03-1986 09:47:41 M e t h o d :  DATU FILE: A: GPC20. PTS * 

Interface: 2 C y c l e # :  20 C h a n n e l # :  0 V i a l # :  N.A. * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Ins t rumen t  T y p e :  HPLC EECKMAN 334 C o l u m n  Type:  ULTRASTYRAGEL 5CK)A * 
S o l v e n t  D e s c r i p t i o n :  THF * 

O p e r a t i n g  C o n d i t i o n s :  H.T. ,  FLOW RATE=2.0 ML/MIN * 
D e t e c t o r  0: 2 5 4 N M / .  1AU D e t e c t o r  1: * 

M i  sc. I n f  o r m a t i  on: CALIEHATIOtUGPC * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

r * S t a r t i n g  Peak Width: 60 T h r e s h u l d :  0 

3 
i 

3 

* 

a r t i n g  D e l a y :  0.00 Ending R e t e n t i o n  T i m e :  10. 00 y l i b r a t i o n  f i l e :  GPCMIX 
o lecu la r  Weight D i s t r i b u t i o n  A v e r a g e s  

5e l ine TIMES: 0. 05 t o  10. 00 MW: %56538 1 040000 t o  353268 
ocess TIMES: 0.05 to 10.00 MW: X565381040000 t o  353268 
t a l  A r e a :  186951 

120 
rill = 1.8398 5' Mz = 408 

-- 235 

I 
cur 2 

188 

15 

58 

25 

0 

ORIGINAL PAGE rs 
GUS BOOR QUALITY 



.- . .  
. .. - .. . 

L->- - ., _ _  7 - 
D 6 FILE A: GPC39. HDR TAKEN 08-06-1986 13: 18: 25 

*+i+-w-~++*** GPC REPORT u-u+Y***** 
t 

*& 

*E 
=I 

% 

' ~w**~* * * *w**w*Y** * * * * * * * * * * * * * *w** * * * * * * * * *Y* * * * * * * * * * * * * *~* * * * * * * * * * * * * * * * *  * ample  Name: 9lLD 5-1 CIC O p e r a t o r  I n i t i a l s :  GBF * 
* Date: 08-06-1986 13:09:02 Method:  DGTA FILE: A: G F C 3 9 .  F'TS * 

n t e r f a c e :  5 Cycle#: 39 C h a n n e l # :  0 V i a l # :  N . A .  * 
Y t a r t i r i g  Feal; Width:  60 T h r e s h o l d :  0 * 
* * * * * * * * * * ~ * * ~ Y * * * * * * * * * * * * * * * * * * Y * Y * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ ~ ~ * ~ * * * *  

S o l v e n t  D e s c r i p t i o n :  THF * 
* O p e r s l t i n g  C o n d i t i o n s :  T G 5 C  FLOWKATE=2,0ML/MIN * 

* I n s t r u m e n t  T y p e :  HPLC/BEClc'MAId Co1 L ~ T )  T y p e :  ULTRASTYhAGEL 5004 

* Detector 0: 2 5 4 N M / .  l A U  Detector 1 :  
Mise. Xnf ormaiiori: CALIE:RATIDN/GFC * 

* ***w**********************************~**************~***************~*******  
S t a r t i n g  Delay: 0.00 
C i b r - a t i o n  f i l e :  GPCFHEN 
M ecul ar W e i  g h t  D i  s t r i  b u t i  o n  A v e r a g e s  
basel  i n e  TIMES: 

E n d i n g  R e t e n t i o n  T ime:  10. oci 
:c 
iE 

5.  85 to 10.00 MW: 22295 t o  2 
cess. 1IMES: 3.85 t o  10.00 MW: 22295 t o  L 9 

.- 
a 1  Wed: 2 (:I<) 2 32 

3 902 
2 c', 7 

9.1879 
&dl8 

g M n =  

Mv= 1597 
cc o ~ ~ ~ ~ ~ / i ~  PAGE 1s 

OE POOR Q'J_4JA1TY 

I 

I 
1 
I 

75 1 
L 

18 ie 

I 

2 1 
18 10 
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Page 1 of 3 

FABRIC TESTING 

NAS8-36298 

U.S. POLYHERIC O.E. 71108 

CCA-3 Febric for NASA Lot# 5 

le. Breaking Strength, lbs/in, WARP t5-1 
PICK 35 

CENTER 44 
PLAIN 39 

ASTH D1682 

AVG. 39.3 

lb. Breaking Strength, lbs/in, FILL 
PICK 27 

CENTER 28 
ASTH D1682 

PLAIN 29 
AVG. 28.0 

2a. Cerbon Aeeay, X 
MDQAI 5560 

2b. Hydrogen Aesay, X 
WDOAI 5560 

2c. Nitrogen Assay, X 
MDQAI 5560 

3. Vieual Inrpection 
QCi-102 

PICK 96.2 
CENTER 96.4 
PLAIN 96.3 
AVG. 96.30 

PICK . 16 
CENTER . 14 
PLAIN - .14 
AVG. . 147 
PICK .0  

CENTER .0 
PLAIN - . 0  

AVG. . 80 

See Chrrtr 3 A  

4. Specific Gravity, Unite 
PTM-84 2.4696 

2.3812 
(NOTE: Re6UltE are not reliable due 2.4216 

to surface activity) AVG. 2.424 

5. pH, Unite 
CTM-24B 6.9 

6.9 
AVG. 6.90 

6. TGA, 'C at 50% Weight Lopr SET UP #2 
CTH-51 (AIR) tS-i 592 

See Chart 6 A  
..I @f HITCO MATERIALS DIVISION 

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 (714) 549-1101 TWX (910) 5951130 FAX I (714) 549-28565-2457 



I Page 2 of 3 

. 

CCA-3 Fabric for NASA Lot# 5 

7a. Atomic Absorption, ppm 
CTM-53B 

7b. Moieture Content, X 
CTM-53B 

7c. Ash Content, X 
CTM-538 

8s. Filelnent diemeter, microns, WARP 
S. E. M. procedure 
(diameters ere en averege 
10 meesuremente) 

8b. Filament diraeter, microns, FILL 
S. E. M. procedure 
(diametere are an average 
of 10 meaeuremente) 

9s. Thread Count, per inch, WARP 
PTM-SA 

9b. Thread Count, per inch, FILL 
PTM-SA 

15-1 
Ne 538 
K 42 

Ca 9 
Ms 60 

0 Li 7 
AVG. 649 

#5-1 6.29 

t5 -1  .195 

#5-1 
AVERAGE 12.09 
Minimum 8.35 
Maximum 16.00 
Std. Dev 2.35 

#!i-1 
AVERAGE 11.58 
Minimum 10.40 
Maximum 13.00 
Std. Dev 1.01 

115-1 
53 
53 
54 
53 
53 

AVG. 53.2 

49 
49 
48 
49 
5 8  

AVG. 49.0 

10a. Areal weight a8 received, gm/4x4 
PTM-3A LEFT 2.941 

2.961 
RIGHT 2.985 
AVG. 2.962 

CENTER 

10b. Volatile6 a8 received, X 
PTM-3A LEFT 6.22 

CENTER 6.45 
RIGHT 6.53 
AVG. 6.40 
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CCA-3 Fabric for N A S A  Lot# 5 

10c. Weight Change on Acetone Waeh, X t 5 - 1  
PTH-3A LEFT -. 80 

CENTER .14 
RIGHT - 04 
AVG. -. 23 

U. S. Polymeric 

Hamid n. Quraiehi, Xanager 
Quality Aeeurance Department 
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PREPREG TESTING 

NAS8-36298 

U. S. POLYMERIC 0. E. 71108 

FH 5055B NASA LOT# 5 U.S.P. LOT# D09335 

la. Resin Content, Soxhlet, X 
CTH-6D 

lb. Filler Content, Soxhlet, X 
CTH-6D 

IC. Cloth Content, Soxhlct, X 
CTH-6D 

2. Volatile Content, X 
PTH-17B 

3. Flow,  X 
PTH-19G 

4. Resin Content, Dry basim, X 
PTH-l6F, Type I1 

5. Tack, lbe 
PTH-80 

6. Gel Time, reconds 
PTH-20E 

ROLLIl-S ROLLI2-S 
34.3 32.6 
34.4 33.3 
35.4 34.3 

AVG. 34.7 33.4 
NASA LOTI 5 AVERAGE 34.1 

14.8 14.1 
14.9 14.4 
$5.3 - 14.8 

AVG. 15.0 14.4 
NASA LOTI 5 AVERAGE 14.7 

50.9 53.3 
50.7 92.3 
49.3 50.9 

AVG. 50.3 52.2 
N A S A  LOT# 5 AVERAGE 51.2 

4.2 4.2 
4.4 4.1 
gdJ 4> 

AVG. 4.3 4.3 
NASA LOT# 5 AVERAGE 4.3 

17.9 19.9 
18.2 18.7 
16.9 22.0 

AVG. 17.7 20.2 
NASA LOTI 5 AVERAGE 18.9 

33. s 34.9 
34.2 33.3 
34.1 35.3 

AVG. 33.9 34.5 
NASA LOTI 5 AVERAGE 34.2 

35 27 
NASA LOT# 5 AVERAGE 31 

58 50 
NASA LOT# 9 AVERAGE 54 

HlTCO MATERIALS DIVISION 

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 (714) sa1101 TWX (910) 5951130 FAX I (714) s9-285a5-2a7 
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FU 50558 NASA LOTI 5 U.S.P. LOTI DO9335 

7a. Atomic Absorption, ppm ROLLIIL-S ROLLI2-S LOTYS AVG. 
CTH-53B Na 248 249 249 

K 29 23 26 
Ca 2 2 2 
X s  3 5 4 

0 Li - 0 
TOTAL 282 279 281 

- 0 - 

7b. Xoirture Content, X 
CTH-53B 

7c. Aeh Content, X 
CTH-53B 

6. TGA, fc Weight Lose at 500-C 
CTH-SI (Nitrogen) 

9. DSC, ,C 
CTU-50A 

ROLLtl-S poLLr2-s 
6.19 6.14 

N A S A  LOTI 5 AVERAGE 6.16 

.14 .12 
NASA LOTI 5 AVERAGE .13 

8.0 7.4 
NASA LOTI 5 AVERAGE 7.7 

See chert 8A-88 

ROLLIl-S ROLLI2-S LOTIS AVG. 
Firet Temp 179 178 179 

Second Temp 240 239 240 

See Chert 9A-9B 

10. Infrared (IRZB) Baeeline 1.14 1.13 1.13 

See Chart 10A-108 
CTH-21C 

11. Environments1 Hietory Dete renufectured: 25 July 1986 
Packaged in: Polyethylene beg 
D a t e  shipped: Test lot  not 

rhlpped 

12. Specific Gravity, Cured, Unite ROLLIl-S ROLLI2-S 
ASTU D792 1.478 1.467 

1.478 1.456 
1.478 I. 475 

1.466 
N A S A  LOTI 5 AVERAGE 1,472 

AVG. I. 478 

13a. Teneile Strength, kei, WARP 
FTHS 406-1011 

22.28 23.12 
20.79 22.08 
23.35 22.73 
24.20 22.45 
23.07 20.70 

22.22 
NASA LOTI 5 AVERAGE 22.48 

AVG. 22.74 
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13b. Teneile Hodulu8, Wl8i, WARP ROLL#l-S ROLLwt2-S 
2.91 2.92 
3.06 2.99 
2.85 3.09 
2.90 3.00 

2.99 2.93 
3.00 

NASA LOT# 5 AVERAGE 2.95 

FTHS 406-1011 

AVG. 2.91 

13c. Teneile Elongation, X ,  WARP 
FTHS 406-1011 

148. Flexural Strength, kei, WARP 
FTHS 406-1031 

14b. Flexural Hodulue, ne i ,  WARP 
FTHS 406-1031 

15a. Compreeeive Strength, kei, WARP 
FTHS 406-1021 

15b. Compreeeive Hodulue, mei, WARP 
FTHS 406-1021 

1.16 1*20 
1- 05 1.07 
1.22 1.10 
1.26 1.10 
1 19 1.02 

1.10 
NASA LOTX 5 AVERAGE 1.14 

AVG. 1.10 

33.10 37.31 
32.83 33.71 
34.63 32.79 
34.06 33.79 
34.95 34.73 

AVG. 34.09 34.47 
NASA LOT# 5 AVERAGE 34.28 

2.79 2.53 
2.63 2.60 
2.68 2.55 
2.02 2.53 
2.04 2.58 

AVG. 2.75 2.57 
NASA LOT# 5 AVERAGE 2.66 

50.05 57.62 
53.17 55.43 
53.17 58.81 
52.72 59.01 
55.37 60.59 

AVG. 52.90 58.31 
N A S A  LOTX 5 AVERAGE 55.60 

2.99 2.07 
2.97 2.93 
2.90 2.91 
2.97 2.07 - 3.01 2.92 

NASA LOT# 5 AVERAGE 2.94 
AVG. 2.90 2.90 
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FH 50558 NASA LOTI 5 U.S.P. LOTI D09335 

16. Double Shear Strength, k e l  
FTHS 406-1041A 

ROLLIl-S ROLLI2-S 
4.80 3.77 
4.80 4.40 
4.43 5.14 
3.77 4.63 
4.40 5.70 

AVG. 4.44 4.73 
N A S A  LOTI 5 AVERAGE 4.58 

17. Bercol Hardneee, Unite 71.5 72.9 
ASTH D-2583 NASA LOTI 5 AVERAGE 72.2 
(Average of 10 determinatlone) 

18. Reeidual Volatllee, X 
PTH-98 

1.39 1.54 
1.39 l a  67 
+ 1 41 - 1.59 

AVG. 1.39 l. 60 
N A S A  LOT# 5 AVERAGE 1.50 

19. Reein Content, Pyrolyelrr, X 33.11 36.32 
CTH-14B 33.64 36.69 

29.84 37.20 
AVG. 32.20 36.74 

NASA LOTI 5 AVERAGE 34.47 

20. Acetone Extraction, X 
CTH-18A 

2la. CTE, in/in OF with PLY 
PTH-61B 

21b. CTE, in/in *F Croee PLY 
PTH-618 

2.33 2.40 
3.08 2.41 
2.39 3.41 

AVG. 2.60 2.74 
NASA LOTI 5 AVERAGE 2.67 

3.93 5.65 
3.33 4.34 

AVG. 3.63 5.00 
NASA LOT# 5 AVERAGE 4.31 

6.61 4.21 
4.68 6.45 

AVG. 4.45 6.53 
N A S A  LOTI 5 AVERAGE 5.49 

See Chart 21A-21B 

U. S. Polymeric 

Hernld H. Quraiehl, Manager 
Quality Aeeurrnce Department 
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